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(57) ABSTRACT

The drill head (2) extends along a rotational axis (24) in the
axial direction (22) and has a central area (6) on the front
with first main cutting edges (26), an intermediate area (8)
connecting thereto, and an outer area (10) 1n turn connecting
thereto with second main cutting edges (30). The interme-
diate area (8) 1n this case expands 1n the axial direction (22)
toward the outer area (10) and 1in particular forms an
expanding conical shell. A centering effect 1s hereby
achieved via the mtermediate area (8).

8 Claims, 2 Drawing Sheets
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1
DRILL HEAD

RELATED APPLICATION DATA

The present application claims priority to German Patent
Application Number 102014212714.9 filed Jul. 1, 2014
which 1s hereby incorporated by reference 1n 1ts entirety.

FIELD

The invention relates to a drill head that extends along a
rotational axis in the axial direction and has a central area on
the front, with first main cutting edges that extend up to a
first radius; and that furthermore has an outer area offset
back 1n the axial direction relative to the central area, with
second main cutting edges which extend up to a second outer
radius. An intermediate area 1s formed between the central
area on the front and the outer area, and said intermediate
area terminates at the central area and connects 1t with the
outer area.

Step drills—as described, for example, 1n U.S. Pat. No.
7,267,514 B2—have such a design. In step drills, two main
cutting edges are formed that are oflset axially with respect
to one another so that a stepped drill hole 1s ultimately
tormed. In step drills, the central area 1s typically formed as
a sort of axially protruding pin. An intermediate area 1n this
case terminates at said pin. In U.S. Pat. No. 7,267,514 B2,
this intermediate area tapers conically in the axial direction
down to the rearward outer area with the two main cutting
edges, such that a clearance 1s achieved 1n the region of this
intermediate area when drilling.

Drilling tools are often formed as modular drilling tools in
which a drill head or at least a front-facing cutting insert 1s
inserted at the front into a carrier. An example of this can be
learned from U.S. Pat. No. 7,101,125 B2.

The drills rotate around a center or rotational axis during
operation. A tip which should serve for centering the drill 1s
typically formed at the foremost point on the rotational axis.
Extremely precise centering of the drill 1s particularly
important for extremely precise creation of drill holes. At the
start of the drilling process, there 1s frequently the problem
that the drnll 1s pushed away radially. This 1s caused by—
among other things—the fact that no cutting process takes
place 1n the area of the tip itsell because here no relative
movement occurs between the work piece and the drill.

The design as a step drill also makes 1t possible, among
other things, to use the front central area as a sort of pilot
drill. Also customary are what are known as point thinnings
with which the area around the tip 1s kept as small as
possible.

SUMMARY

Starting from here, the object upon which the invention 1s
based 1s a dnll head having an improved centering efl

ect.
The object 1s achieved according to the invention via a
drill head having the features of claim 1. The drill head
extends along a rotational axis 1n the axial direction and has
a central area on the front with first main cutting edges
which extend up to a first radius. Furthermore, the dnll head
has an outer area oflset back 1n the axial direction relative to
the central area, with second main cutting edges which
extend up to a second outer radius, particularly a nominal
drill radius. The central area on the front and the outer area
are connected to one another via an intermediate area. In
order to achieve a good centering eflect at the start of the
drilling process, 1t 1s now provided that the intermediate area
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2

expands at an inclination angle 1n the axial direction, starting
from the central area on the front up to the outer area.

Due to the (in particular conically) expanding design of
the intermediate area, said intermediate area 1s designed as
a whole approximately in the shape of a conical shell,
wherein the cone tapers down to the central area on the front.
Theretore, during the drilling process this intermediate area
1s supported on the work piece and leads to automatic
centering of the drill due to 1ts conicity.

With this approach, the intermediate area 1s thus formed
exactly contrary to the typical design of step drills, in which
this mtermediate area typically tapers 1n the axial direction
in order to prevent contact with the work piece.

The dnll head 1n this case 1s optionally part of a single-
piece drill tool, for example a solid carbide drill. Alterna-
tively, the drill head 1s part of a modular drill tool 1n which
either the entire drill head can be inserted into a carrier as a
replaceable 1insert, or only part of the drill head 1s 1nsertable
as a replaceable cutting insert.

In an appropriate embodiment, the inclination angle 1s 1n
a range of between 3° and 15° and preferably 1n a range of
about 7°, 1in relation to the rotational axis. The intermediate
area, 1.e. the surface shell that 1s formed, 1s thus only
oriented at a slight angle with respect to the rotational axis,
and thus proceeds comparatively steeply in contrast to the
typical flatly oriented main cutting edges. An eflective
centering 1s achieved by this inclination angle.

In some embodiments, the intermediate area expands
conically as a whole. This 1s understood to mean that, when
viewed 1n a section plane which 1s spanned by the rotational
axis and a radial direction, the intermediate area extends
along a straight line. There may also be rounded edges
formed 1n the transitional area with respect to the outer area
that 1s axially offset back. This 1s typically due to the fact that
the front face of the drill, which 1s also characterized as the
drill face, 1s preferably produced through grinding. The
conical embodiment enables a defined centering due to the
straight-line design. Alternatively, 1t 1s also possible 1n
principle to form the mntermediate area wholly 1n the form of
a rounded edge. In this case, the rounded edge 1s selected
such that the transition points from the imntermediate area to
the central area on the front on one hand, and to the outer
arca that 1s axially offset back on the other hand, are
positioned on a straight line which encloses the inclination
angle with respect to the rotational axis.

In a further embodiment, there are intermediate cutting
edges formed at the intermediate area, which intermediate
cutting edges connect the first main cutting edge with the
second main cutting edge. The intermediate area i1s thus
formed as a cutting edge overall. Therefore, during the
drilling process material removal forces occur in the inter-
mediate area which are decisive for the desired centering
ellect. Due to the particularly comically inclined design of
the intermediate area, these material removal forces act
unmiformly 1n the radial direction, such that a desired center-
ing eflect 1s achieved. The individual cutting edges in this
case are typically arranged distributed around the circum-
ference 1n a suitable manner. In one embodiment variant
with two eflective cutting edges, these cutting edges are
preferably positioned rotationally oflset by 180°, symmetri-
cally with respect to one another. The respective eflective
cutting edge 1n this case 1s formed by the first main cutting
edge, the intermediate cutting edge connected thereto of the
intermediate area, and finally the second main cutting edge,
again connected thereto, of the outer area. This main cutting
edge eflectively formed by these three cutting edge areas
preferably travels continuously and without interruption
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from the rotational axis up to a nominal outer radius of the
drill head, at which typically an outer cutting corner is
formed. IT needed, briel interruptions can in principle be
placed 1n these eflective cutting edges, which interruptions
act as a sort of chip-breaking grooves, for example. Addi-
tional cutting edges are preferably not provided.

The first radius of the central area 1s preferably 1n a range
of between 0.25 to 0.8 times that of the outer radius. As
previously mentioned, the outer radius 1s preferably the
nominal radius, such that the first radius 1s thus 1n a range of
0.25 to 0.8 times that of the nominal radius. Selection of the
s1ze ol the first radius 1n this case depends particularly on the

material of the work piece to be machined.

In a suitable further embodiment, the intermediate area
extends over an axial length of from 0.1 mm to a maximum
of 5 mm 1n the axial direction.

The axial length 1n this case 1s measured particularly as a
function of a predetermined feed rate, and 1n fact preferably
such that the enfire intermediate cutting edge 1s already 1n
contact with a work piece to be machined upon a dnll
rotation, at the start of the drilling process. The axial length
in this case 1s preferably somewhat shorter than the axial
feed. This ensures that the intermediate area immediately
engages at the start of the drilling process and can thus exert
its centering eflect. The term “feed” 1n this case 1s under-
stood to be the adjusting movement of the drill 1n the axial
direction upon a complete rotation of 360° around the
rotational axis. Alternatively, the axial length 1s selected to
be greater than the axial feed and 1s, for example, 1 to 3
times that of the axial feed.

The feed 1n this case 1s typically greatly dependent on the
material. Therefore, comparatively small feeds are typically
run for hard materials, and larger feeds—1for example in a
range of one millimeter per rotation—are run for softer
materials such as light metals. For harder materials, such as
steels, the axial length 1s thus preferably 1n a range of only
0.1 mm to 1 mm.

The first main cutting edges of the central area are
preferably oriented at a point angle with respect to one
another, which point angle 1s 1n a range of from 90° to 180°,
and particularly in a range of about 140°. Given an embodi-
ment with 180°, a flat drill bit 1s therefore formed. Prefer-
ably, however, the first main cutting edges are oriented
rooi-shaped at the specified point angle, particularly 1n a
range of about 140°.

Furthermore, the second main cutting edges of the outer
area are also suitably oriented with respect to one another at
a point angle which 1s within this range. They are particu-
larly oriented with respect to one another 1n the shape of a
roof. They are preferably oriented with respect to one
another at the same point angle as the first main cutting
edges. Alternatively, the two point angles are different with
respect to one another.

Furthermore, 1t 1s suitably provided that chip flutes be
placed in the mtermediate area, and preferably up to the
central area on the front. The chip flutes respectively termi-
nate at the individual cutting edges of the respective area
(central area, intermediate area, outer area).

An exemplary embodiment of the invention 1s explained
in more detail 1n the following by means of Figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1illustrates a drill head in a side view, which 1s
designed as a replaceable drill head for a modular drilling
tool.
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FIG. 2 1llustrates a drill head comparable to that in FIG.
1, with a view of its drill face.

FIG. 3 1llustrates an enlarged, diagrammed representation
of the area indicated with a circle in FIG. 1.

DETAILED DESCRIPTION

FIGS. 1 and 2 show a drill head 2 which, in some
embodiments, 1s formed as a replaceable drill head for
insertion ito a carrier (which 1s not shown in more detail
here) of a modular drilling tool.

The dnll head has a drill face 4 as the front face. This drill
face 4 1s wholly formed by three sub-areas, namely a central
area 6 on the front, an intermediate area 8, and an outer area
10. A total of two chip flutes 12 are introduced into the drll
head, which chip flutes 12 extend 1n the shape of a helix 1n
the exemplary embodiment. These are typically continued in
a shaft area of the carrier.

The drill head 2 has a coupling pin 14 on its side opposite
the drill face 4, with a connecting lead-in pin 16. A detach-
able connection with the carrier 1s formed via the coupling
pin 14. A respective secondary cutting edge 18, at which a
support or guide chamier 20 connects to a drill back of the
drill head 2 1n the circumierential direction, runs along the
chup flute 12.

The entire drill head 2 extends 1n an axial direction 22
along a rotational axis 24 around which 1t rotates during
operation. The rotational axis 24 defines a center axis.

The central area 6 on the front has two first main cutting,
edges 26 which, starting from a center, extend in approxi-
mately a radial direction outward up to a first radius r,.
Intermediate cutting edges 28 of the intermediate arca 8
adjoin these first main cutting edges 26. Second main cutting
edges 30 of the outer area 10, which extend up to a nominal
radius r, of the drill head 2, then 1n turn adjoin these first
main cutting edges. Thus, the radius of the drnll hole created
1s defined via the nominal radius r,. In the exemplary
embodiment, the drill head 2 1s formed rotationally sym-
metrically around the rotational axis 24 with respect to a
180° rotation.

As can particularly be seen from the enlarged, dia-
grammed representation in FIG. 3, the intermediate area 8 1s
formed overall as a conically expanding intermediate area 8
in the axial direction 22, thus in the direction from the drill
face 4 to a rearward area. Thus, the intermediate area 8 1s
formed wholly as an expanding conical shell. The interme-
diate area 8 1n this case 1s oriented at an inclination angle o
with respect to the axial direction 22. The inclination angle
a. 1s preferably 1 a range of between 3° and 15°, and
approximately 11° in the exemplary embodiment.

At the same time, both the first main cutting edges 26 and
the second main cutting edges 30 are oriented at a point
angle p with respect to one another, which is preferably 1n
a range of between 120° and 150° and 1s approximately 140°
in the exemplary embodiment. Alternatively, the two point
angles 3 are formed differently. In this case, the point angle
3 of the first main cutting edges 26 1s greater than or less
than the point angle 3 of the second main cutting edges 30.

The first radius r, 1s preferably 1n a range of between 0.25
to 0.8 times that of the nominal radius r,. Preferably, 1t tends
to be 1n the lower range, 1.€. 1n a range of between 0.25 and
0.4 times that of the nominal radius, for example. In the
exemplary embodiment, 1t 1s about one-third that of the
nominal radius r,.

The intermediate area 8 further extends over an axial
length L. which as a whole 1s of comparatively short dimen-
s10m, at least as compared to the conventional designs of step
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drills. It 1s preferably in a range between 0.1 mm and 2 mm.
Depending on the material to be machined, the axial length
L. may also be more than this, for example up to a maximum
of 5 mm.

The embodiment of the drill face 4 described here, with
the intermediate area 8 expanding at an inclination angle o,
may 1n principle be formed with different face geometries
tor drills that are known per se. Thus, FIG. 2 shows as an
example a grinding face as a type of conical shell cut, in
which a respective eflective main cutting edge respectively
connects to an approximately conical flank 32. In addition,
a point thinning 34 1s mtroduced into this flank 1n a known
manner to taper a core area of the drill. An effective main
cutting edge here 1s understood to be in particular the
uninterrupted, continuous cutting edge which 1s formed by
the three sub-areas: first main cutting edge 26; intermediate
cutting edge 28; and second main cutting edge 30.

Furthermore, 1t 1s to be learned from FIG. 2 that—given
the grinding face of the dnll face 4 selected here—the two
first main cutting edges 26 are connected to one another via
a crosscut, which means that an approximately S-shaped
cutting edge 1s formed.

In addition to the grinding face of the drill face 4 shown
here, what are known as four-surface grinding faces etc. that
are known per se are also used for the drill face 4.

Due to 1ts conical design, the intermediate area 8 forms a
centering area and has a centering eifect during the drilling
process. Due to 1ts inclination, 1t engages with the work
piece to be machined. As a result of the intermediate cutting
edges 28, there 1s machiming of the work piece 1n the
intermediate area 8. This causes material removal forces to
occur which have a radial component in the direction of the
rotational axis 24. Due to the rotationally symmetrical
design, these material removal forces that occur have an
ellective centering eflect, and the entire drill head 2—and
thus the drill—is eflectively centered.

The 1nvention claimed 1s:

1. A drill head extending along a rotational axis 1n an axial
direction and comprising:

a central area on a front portion of the drill head, with first

main cutting edges which extend up to a first radius;
an outer area, oilset rearwardly i1n the axial direction

relative to the central area, with second main cutting

edges extending up to a second outer radius; and

an intermediate area extending in the axial direction,

which terminates at the central area and connects the
central area with the outer area, the intermediate area
having intermediate cutting edges formed thereon, the
intermediate cutting edges connecting the first main
cutting edges with the second main cutting edges,
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wherein the intermediate area extends in the axial direc-
tion up to the outer area at an inclination angle, the
inclination angle being 1n a range between 3° and 15°
in relation to the rotational axis

wherein the second main cutting edges are oriented with
respect to one another at the same point angle as the
first main cutting edges.

2. The drill head according to claim 1, wherein the

intermediate area expands conically.

3. The dnll head according to claim 1, wherein the first
radius of the central area 1s 1n a range between 0.25 to 0.8
times that of the outer radius.

4. The drill head according to claim 1, wherein the
intermediate area extends in the axial direction over an axial
length 1n a range of from 0.1 mm to 5 mm.

5. The dnll head according to claim 1, wherein the first
main cutting edges of the central area are oriented at a point
angle with respect to one another, which 1s 1n a range of from
90° to 180°.

6. The dnll head according to claim 5, wherein the point
angle 1s about 140°.

7. The drill head according to claim 1, wherein a chip flute
1s placed 1n the central area.

8. A drill head extending along a rotational axis in an axial
direction and comprising:

a central area on a front portion of the drill head, with first
main cutting edges which extend up to a first radius, the
first main cutting edges being oriented at a first point
angle with respect to one another 1n a range of from 90°
to 180°;

an outer area, oflset rearwardly in the axial direction
relative to the central area, with second main cutting

edges extending up to a second outer radius, the second
main cutting edges being oriented at a second point
angle with respect to one another, the second point
angle being equal to the first point angle; and

an intermediate area extending in the axial direction,
which terminates at the central area and connects the
central area with the outer area,

wherein the intermediate area extends in the axial direc-
tion up to the outer area at an inclination angle,

wherein the inclination angle i1s in the range between 3°
and 15° 1n relation to the rotational axis; and wherein
the intermediate area has intermediate cutting edges
formed thereon, the intermediate cutting edges con-
necting the first main cutting edges with the second
main cutting edges.
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